4-Hydroxy-2-nonenal upregulates and phosphorylates cytosolic phospholipase A(2) in cultured Ra2 microglial cells via MAPK pathways.
Several studies have suggested the involvement of neuroinflammation in the pathomechanism of neurodegenerative diseases, including amyotrophic lateral sclerosis (ALS). We recently demonstrated increased levels of protein-bound 4-hydroxy-2-nonenal (HNE) as a highly reactive lipid peroxidation product and cytosolic phospholipase A(2) (cPLA(2)) as a proinflammatory enzyme in glial cells as well as motor neurons in the spinal cord of sporadic ALS patients. However, a link between HNE and cPLA(2) in ALS remains to be determined. To address this issue, we investigated effects of HNE stimulation on the state of cPLA(2) expression in cultured microglial cell line (Ra2). Exposure of Ra2 cells to HNE significantly increased expression levels of cPLA(2) and its activated form phosphorylated at amino acid residue S(505) (p-cPLA(2)) on immunoblots. Pretreatment of Ra2 cells with the antioxidant N-acetylcysteine, the extracellular signal-regulated kinase (ERK) inhibitor PD98059 or the p38 mitogen-activated protein kinase (MAPK) inhibitor SB203580 prevented the HNE-induced increased expression of cPLA(2) and p-cPLA(2). Immunocytochemical analysis revealed that staining for p-cPLA(2) in Ra2 cells was localized in the cytoplasm and more intense in the HNE-stimulated group than in the vehicle group. The present results provide in vitro evidence that HNE upregulates and phosphorylates cPLA(2) in microglia via the ERK and p38 MAPK pathways.